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16. 





the dielectric layer(15). 



PURPOSE: A method for 
forming a capacitor is 
provided to restrict efficiently 
a leakage current by using a 
plasma processing method. 

CONSTITUTION:. A lower 
electrode(13) of a capacitor 
is formed to be contacted 
with a lower structure such as 
a MOS transistor of a 
semiconductor substrateO 1 ) 
through an interlayer dielectric 
1^ (12). An oxide layer(14) is 
formed on an upper portion 
of the lower electrode(13). 
The oxide layer(14) is 
patterned. A dielectric layer 
(15) is formed on an upper 
portion of the oxide layer(14) 
and an upper portion of the 
lower electrode(13). A plasma 
processing for the dielectric 
layer(15) is performed by 
using N2 and NH3. An upper 
electrode(16) is formed on 
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(54) ^SHAjEj ffflfla 



¥ ^§8 3HIIHAI a H£!^£0il ^sl 2°^. MdHCHI^ 3^st£l i^Ei ^1 CHI 

:h ^ s^aejsi xi^s q^oii mai- jhssstb ^sm*= 5011 saw &oi v^shm s 
■aF-^s-s sj»raxr ssra ^hhai&sj &m&m xmAi^iSr sai-g-oi -ma at. s was- aw 

=P^sOI U£S gfExll 31 01 Hi oh¥S^, ^SSJ gj ^¥2^1 ggStfe S§2^ 01 

¥CHXI£r 5i IIH A| EH SggtgOII &OiAi, ^E^S CrM MBf^Of xH£IM ^A|o^ 2# 

ofe ^IIHAlEi HIS^o^Mi , M£^0r xHBIM §SH V^S^M S3f5|°S 



£1a §J £1bfe g^£l 2l#0il 2IS ^¥2^21 ^bh^M S&J BSE. 

£2a LHXI £2c^ g g*g2| gJ ^AIOIIM S°J 

£3a ^ £3b^ MZ-^OF xH 01 ^CH XI XI S¥2f M SIZiOl- XHE.P* 0l¥CH£! ^flHA|E|£| iH 5 

HI IH EAI& 

E4a 3! £4b^ Mdf^DF xHdPF 0l¥CHXIXI S¥2f M2i^Dh xH 2-1 3 1- 0|^CH£) DH A| EH HJ ^¥2 

^ 2J^S2H:t1.05V)0il WtB ¥^2#I2J ^51 UIJnSAIet E2JiHE. 

£5a ^ E5bi= M^DF xH£l^ 0l¥OiX|XI 8^ S^2f fiSfSDI- xHE-Pr 0I¥0H5J 5HEHAIEH2J ^¥2 
^ fil^S&(±1.05V)0|| mm 3iMM&± ^Sl dl jHSEAI^ 

£6a ^ £6b^ M^^DF x-idl^ 0l¥OiX|X| 8fg 3 ¥2} MBI^Oh XI BP* 0l¥0H£j 3iIIHA|EH°J 
^ % ESJAPISAi ifi^W^i dUHEAl^ H£HH£. 



mgoi *r$/tr j/£ &' j motsi wan Jim 

^ ^ S Oil ^ 01 CL 

ojah2Ho St Ta 2 0 5 M ^2^°^ AhMo^ ^£X1I^Xt2| ^IIHAIEH^ ^¥2^2^ ^gSKM, ^ol 

o S m^o| b^oo ojxiispi ^SfQI 2§§2J Sf&g2J TIN 01 U WN ^01 ^jg^Q. 

ZldHU. ^¥S^5J e^QI e^AI ^XH d| ( thermal budget )eoil ^¥ 

S^2J ^ISOilAi eigOl 0l¥Oi&P. 0121^^ §£H°I ^HHAIQ i^^gl £21 &56FO< ^ 

All SI ^SofS CfM3l ^Cf. 

Ela £1b^ e^HHJ ^|^0i! ^SSf2l fe^S^Sj ^l^^gM S&J BSES/d. 01 Oil £AI^ ti\ 



5-1 



g:H^ o^2001-0060981 



2HJ0I TaA SBBMDa TiN 4^3^(2)011 gXI£l^ ^I£JS, Ta 2 0 5 SSSMOa* TiN & 

¥2^(2) AK)|£J 3I3 ygOil 2|8H Ta0x^(3)3f Ti0x9J(4)0l ggSCf. 

uiaaoi T a2 o 5 saojtna* tin 4>^s^(2) moi2j aie bsoh 2ish s^a^ Tao x sf(3)^ 

Ti0x^(4)S 3iMMB\2\ S»SAI3lfe SBj j-| o,Q. 

ci^ah. sxh atys^ ssoii/d s^si2j wm. gxnaia si±s*6kh ¥^ 



3 en u , ^pie* insure eeHsi ^ehaiei ^ ^ ^ s ^ ^¥S^ 3^21 §«[g£i 2011 §1^1 

SI a, »aaaot2| integration) fi^PCHI CDS} Wgi^f ^gorb 2011 e.^1^ 910\ 

V^SWI §i^2g ^XiloUl £8KM 5HHHAI&2J 6ISJ^e XiStA|9lb SiSlQ. 

S £S£ &3I& a>2H*S §eH£| gXllge oH^o^l 9\o\0\ &°}& 5^5, S ^S2| MEf^ 



&J\*} tifSHJg S g>S2| &go^l *ie 3HHHAIEH SSgJES 6r¥ =?^m0\ SJEXII 31 

01 H &01I ^Xf»2g 8^2^. ^2^1 ^ ^¥S^§ SSof^ i§25 0l¥OiXI£r ^HHAIEj gggj 
SOii &0UH. 4^1 ^E^M Pi MEf^OF xHEIM ^A|o^ 51 ^S^^ 

^Oish tusnfg B ^SOil 2JSh ^HHAIEH iS^gf E2a UiXI £2c2] gJ ^A|0|| 

S 8 r 0l ^ Ail 61 ^gofS CfglU ^Cf. 

an. E2a01l £A|oh b^^OI ^Z!^£^(12)e §6H BEM^ICK 11)21 ^gH XI^EH DIE A| )2I> ^ 

8 6f¥ ^£^21- aibm^ 5HHJUIEi2j or¥2^(13)g S£S DM 8^2^(13)21 

oil #»9K14)B s*r oi^ nHEHyom, n ^sish 14)21 g <ysfst04)oi oi^s 

8h¥2^(13) 6^ Oil ^SS|(15)M S&^CL 

£2b01l EAIS d>2H^0l M£*2Sa> SHI Oil /H N 2 9J NH 3 S Olgo^ ^S^(15)M MEf^Ot 

xH£l£[CL OlttH, Id^Of xHai^ 200-1000W, dFOICH^ -I — lOOV. gj-^ 100mT~40torr2J s 

nam, s2cchi eai& mstsroi «^i m^^eoj xhei@ psoitis) &oii ^^s^d6)e s^^cf. 

&e. £3a % £3b^ Mdf^QF xHdPF OI^CHXIXI S^E 3^21 i£|5Df xH£l^|- 0I¥01& 3HIIHAIE12I 
S^SfifM dim £A|Sj Zl£HH£5A1, 01011 EA|^ U\2}^0\ M^^Of- XHdl^ Ol^Oit! 3H HH A| EH 
2J ^2^011 AH ^^£| ^01 SfOhS 5ie 4= Ta2l 021 S?^ 02J d|§0| SfZt ^4:^ 5! 

It ^ ^^ffl. 0121^^ ^3l5VEi TaON^OI ^¥S^2J 312 EEi= H Oia^HI 1^ 

9 5! 2 5 4^ 2i^U, ^£2J dhPJS ^^(binding curve) Oil AH TaON2| HIB(peak)^ &l v £| 
XI SISlCf. 

m\H, £4a SJ £4b2f £5a % £5b^ M£f^0F xHS.|^F Ol^OiXIXI 3^ S¥2I M£f^0F XH 01 ¥ 
CH£! 3iIIHA|EH2J ^¥2^ 213t® ± 1 ,05V) Oil Wtm ^f^SW^i ^HHAIS^ gSl HI2EAI& 38« 
H£5AH, 0| CHI EAIS H^UOI MEJZEDI- X^^\^\ 0l¥O]& ^HHA|E42J ^IHH A| e^^h 10% S£ ^^oF 
H, V^SW^OI ^XHol ^^r^e ^ ^ 2i^D1. ^^^2IM ^^ohS ^HHAie^2J ^^Oil 

m\H. £6a % £6bi= M^ZEDF Ol^OiXIXI 3^21 Mdf2S0r xH£Pf 0I¥CH£! ^nHA|Ei2J 

&¥S^ ei^aa % ^^ai^is/h v^^w^t biasAie nsnss^Ai, oioii eais utsta 

01 ME^DF XHEPF OI^OHXIXI S^g ^HHAIE^ fiJ^SaOl ±3-4V S ^ Oil AH W3| (break down)OI S« 
6^ ^3011 MEf^Dr XHBPr 0l¥0HS ^HUH A| EHfe ±6-8V g^OilAi H^^F ^^6^ 5!°^ &^£J01 



1 

Sf¥ ^5^01 SIEl 9IIOItti ^Oil ±xf^o^ 3f¥S^, ^ ^¥2^1 5§2 

5 0l¥OiXlizr ^IIHAIEI S^gTSOll SiCH/H. ^>^l CfM MEf^DF xHEIM ^A|o^ 51 

^§2§ 6^ 3H1IHAI EH gg^gj. 

S^S 2 

XII 1 SOII SiCHAi . o S mo^ TaAM ^§o[^ 51 6^ ^HHAlEi S^^K. 

3 
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4 

XII 1 » SE^ Jll 3 «0II SiOi/d. SBl^Of xHdl^ IU9I 200-1000W. tUOIOI:^ -1 — 100V, 

100mT~40torr2j £2Jo^ ^A|o^ ^S2S 6^ ^IIHA|£i fi«agi. 
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